Introduction
Recently, there has been a large amount of experimental data available on single and multinuclear transfer reactions induced by heavy ions. It was l first pointed_out by Breit, Hull, and Gluckstern) that nucleon transfer reactions at energies below the coulomb barrier could be treated quantitatively because of the possibilities of giving a classical description for the trajectories of the heavy ions. The theory has been extended by Breit and . 3 Buttle and Goldfarb ) proposed a distorted wave Born approximation which could be a~plied to the case where the energy of the projectile was close to the coulomb barrier. Schmittroth, Tobocman, and Golestaneh 4 ), using a method developed by Sawaguri and Tobocman 5 ) , improve upon the formalism of buttle and Goldfarb by treating the nuclear form factor more accurately. The 
The Formalism
We shall use the notation of Buttle and Goldfarb 3 ). The reaction we consider is
The co-ordinate system is shown in fig. 1 . The transition amplitude is given by
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In the case of strongly bound final states, the validity of using the
Taylor expansion would depend upon the parameter -----As long as the . Mal X2 . parameter is considerably smaller than unity, ouriapproximation would be justifiable. When the parameter becomes large it is preferable to use an exact computation similar to that of Kamamuri and Yoshida 8 ) or the expression given by eq. (22a) in the paper of Sawaguri and Tobocman 5 ).
Conclusion
We have presented an approximate first order treatment of the recoil effect in heavy ion single nucleon transfer reactions. We have shown that it violates the selection rules on the transfer angular momentum. Unlike the usual belief that it violates only the parity selection rule, eq. (l.lc), an exact calculation will viola~e all the selection rules, eq. (1.1), and there is no limitation on the £-transfer. We have been able to show that for very low binding energies of the nucleon in the residual nucleus, a considerable simplification is obtained. In particular, in the case of the p-wave projectiles, the transfer angular momentum for the recoil term is specified uniquely by the orbital angular momentum of the captured nucleon in the residual nucleus, independent of the detailed nature of the projectile. This is in contrast to the no-recoil amplitude which distinguishes between p-wave pro-16 12 jectiles such as 0 or C.
In a later paper, numerical results of the recoil terms will be presented. 3.
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